Glucocorticoids induce G1 arrest of lymphoblastic cells through retinoblastoma protein Rb1 dephosphorylation in childhood acute lymphoblastic leukemia in vivo.
Childhood Acute Lymphoblastic Leukemia (ALL) represents approximately 40% of pediatric cancers, but molecular mechanisms involved in the therapeutic resistance of ALL are still unclear. The disregulation of cell cycle could be a mechanism of progression of leukemic blasts and glucocorticoids (GCs), the main pharmacological agent in the treatment of ALL, could affect cell cycle distribution. In our study we have evaluated cell cycle distribution and the expression of several molecules involved in cell cycle regulation in blasts collected from 32 patients with ALL before and 48 h after treatment with GCs. A significant increase of the percentage of ALL blasts in G(0)/G(1) phase was recorded after treatment with GCs in 22 (69%) out of 32 patients and 18 of these patients were also good responders to GC therapy. In these patients an increase of the expression of at least one of the 4 evaluated CDKIs (p15, p16, p21 and p27) was found in 29 out of 32 patients (90.6%) without any change in CDK2 and 4 expression. All patients expressed detectable levels of Rb-1 phosphorylation at the diagnosis. Twenty (63%) patients showed a decrease, while two patients showed an increase of p110 Rb-1 phosphorylation and no changes were detected in the remaining 10 patients after GC therapy. The univariate analysis showed that the reduction of pRb-1 phosphorylation was significantly higher in B-cell lineage patients and in good responders. In conclusion, this is the first report that evaluate the Rb-1 function as predictor of response in childhood ALL and our data suggest that its hypophosphorylation and, consequently, reduced activity correlates with a statistical significance with the responsiveness to GC therapy. These results suggest that Rb-1 can be a useful molecular target for the therapy of this subset of patients.